Magnetic-glass is a recently identified phenomenon in various classes of magnetic systems undergoing a first order magnetic phase transition. We shall highlight here a few experimentally determined characteristics of magnetic-glass and the relevant set of experiments, which will enable to distinguish a magnetic-glass unequivocally from the well known phenomena of spin-glass and reentrant spin-glass.
It has been shown recently that in many magnetic systems a kinetic arrest of the first order ferromagnetic (FM) to antiferromagnetic (AFM) phase transition leads to a nonequilibrium magnetic state with a configuration of FM and AFM clusters frozen randomly in experimental time scale 1, 2, 3, 4, 5, 6, 7 . The dynamics of this non-equilibrium magnetic state is very similar to that of a structural glass 8 , and analogically this new magnetic state is named magnetic-glass 2, 7, 9 . The results emerging from disparate classes of magnetic systems starting from alloys and intermetallic compounds 1, 2, 3, 6, 7, 9 to manganite systems showing colossal magnetoresistance (CMR) 3, 4, 5 suggest that this magnetic-glass phenomenon is independent of the underlying microscopic nature of magnetic interactions. Analogous to the structural glasses, the magnetic-glass (MG) can undergo devitrification with the change in temperature (T) 10, 11 .
Competition between AFM and FM interactions plays the central role in spin-glass (SG) and reentrant spin-glass (RSG) 12, 13 . In SG this competition is so strong that none of the long range magnetic orders is established, instead it gives rise to a random spin configuration frozen in time 13 . In RSG long range magnetic order (FM or AFM) appears in certain T regime. However, the competing interactions introduce some frustration amongst the set of spins, which ultimately leads to the partial or total breakdown of the higher T FM or AFM state to a SG like state at the lowest T 12,13 . The spin-configuration of this lower T RSG state consists of individual spins (or small spin-clusters) frozen randomly in the microscopic scale with 14 or without 15 a trace of long-range FM order along the direction of the applied magnetic field (H).
The onset of both of these non-trivial MG and RSG state is accompanied by distinct H and T history dependence of bulk magnetic response i.e. thermomagnetic irreversibilities (TMI) and metastability, which at first sight can appear to be quite similar in nature.
Such TMI and metastability are very well studied experimental observables in SG and RSG systems 12, 13 , and they are regularly used for initial identification of SG and RSG behaviour in a new magnetic system. The main aim of the present work is to carefully study and compare the TMI and metastability associated with the MG and RSG behaviour. We shall then highlight the identifiable features in such experimental observables, which will enable to distinguish a MG unequivocally from RSG. We shall now discuss the characteristic metastable behaviour associated with the RSG and MG state. The metastable response of SG and RSG systems continues to remain a subject of active interest 23 . The ZFC state of these systems show strong relaxation in magnetization, while the field cooled state does not 12, 13 . These behaviors are exemplified in The Summarizing the above experimental results, we identify four distinct experimental features in bulk magnetization measurements, which can be used to distinguish a magnetic-glass from a reentrant spin-glass: (ii)The TMI decreases with the increase in applied H in RSG systems. This is just the opposite in MG, where TMI appears only above an critical applied H (the value of which will depend on the system under consideration) and increases with the increase in H.
(iii) A newly introduced experimental protocol 'cooling and heating in unequal field (CHUF)' reveals distinct features in the T dependence of magnetization in MG, which depend on the sign of inequality between the fields applied during cooling and heating. No such features are expected for a RSG system.
(iv) ZFC state of RSG shows distinct relaxation in magnetization, while the FC state does not. The behaviour observed in the MG systems is just the opposite.
In conclusion the newly observed magnetic-glass phenomenon in different magnetic systems is distinctly different from the well known spin-glass and re-entrant spin-glass phenomena. While the existence of a new magnetic-glass systems will finally be established through microscopic studies like magnetic imaging, the experimental criteria described in this work can definitely be used for regular identification of a magnetic-glass.
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